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Medical Officer’s Review

Sponsor: Galen Limited
Rockaway 80 Corporate Center
100 Enterprise Drive, Suite 280

Rockaway, NJ 07866

Drug Name:

Generic: Estradiol Acetate

Trade: . Femring™

Chemical: Estra-1,3,5(10)-triene-3, 17f-diol-3-acetate
Pharmacologic category: Estrogen
Dosage Form: Vaginal ring
Strength: 0.05 mg estradiol acetate per day

0.10 mg estradiol acetate per day

. Indications: 1) Treatment of moderate to severe vasomotor symptoms
associated with the menopause.
2) Treatment of moderate to severe symptoms of vulvar and
vaginal atrophy associate with the menopause.

Related Submissions: IND

Background

NDA 21-367/S-000 was submitted on December 21, 2001. On October 18, 2002, Femring™ 0.05 mg
estradiol/day and Femring™ 0.10 mg estradiol/day received an approvable action from the Agency for the
treatment of moderate to severe vasomotor symptoms and moderate to severe symptoms of vulvar and
vaginal atrophy associated with the menopause pending agreement on final labeling. Please see the
Medical Officer’s Review of NDA 21-367/S-000, dated October 18, 2002. '

The sponsor was advised that the Agency would review the published findings of the National Heart, Lung,
and Blood Institute’s (NHLBI) Women’s Health Initiative (WHI) study (see Journal of the American
Medical Association, July 17, 2002, Volume 288, No. 3, pages 321-333), and revise the Agency’s 1999
draft Guidance for Industry entitled, “Labeling Guidance for Noncontraceptive Estrogen Drug Products —
Prescribing Information for Healthcare Providers and Patient labeling” to include the safety information
resulting from the WHI study.

On January 8§, 2003, the Sponsor received revised Femring™ labeling incorporating the Agency’s
recommended changes. The Sponsor resubmitted revised draft labeling to the Agency on January 20, 2003,
February 14, 2003, and March 5, 2003.



Chemistry, Mam.lfn-'c"t-uring and Controls

Please see the Chemistry, Manufacturing and Controls Review.
Final Labeling

Please see the attached Femring™ label.

The proposed labeling, initially submitted on December 21, 2001, was modified in accordance with the
Agency’s 2003 draft labeling guidance entitled, “Labeling Guidance for Noncontraceptive Estrogen Drug
Products for the Treatment of Vasomotor Symptoms and Vulvar and Vaginal Atrophy Symptoms —
Prescribing Information for Health Care Providers and Patient Labeling” (see Federal Register/ Volume
68/ Monday, February 3, 2003/Notices).

The BOXED WARNING was expanded to include information regarding CARDIOVASCULAR AND
OTHER RISKS. Minor revisions have been made to the DESCRIPTION section to update the text and
the CLINICAL PHARMACOLOGY section under the Pharmacokinetics subsections to update the text
and Figure 1. In addition, the Drug Interactions subsection was updated.

The sponsor was requested to delete’ s )

and to add two new tables under Effects on vasomotor sy/nptoms. In addition, it was requested
that - ——— 3 be deleted as well as proposed t

[ I

A Women’s Health Initiative Studies subsection (text and a new Table 4) has been added.

—

Per the draft labeling guidance for noncontraceptive estrogen drug products, the following sections have
been revised accordingly: INDICATIONS AND USAGE, CONTRAINDICATIONS. WARNINGS,
PRECAUTIONS, and DOSAGE AND ADMINISTRATION.

The PATIENT INFORMATION insert has been modified in compliance with'the plain language
initiative, recommendations from the Division of Drug Marketing, Advertising and Communications
(DDMAC) and the Division of Surveillance, Research & Communication Support (DSRCS), and the
Agency’s 2003 draft labeling guidance for noncontraceptive estrogen drug products.

On January 20, 2003, February 14, 2003, and March 5, 2003, the Sponsor resubmitted proposed draft

labeling incorporating the recommended changes to labeling. Minor edits to the March 3, 2003 submission
include the following:

1) The asterisk included in the Estradiol 0.05 mg/day and Estradiol 0.10 mg/day columns at =~ ===~
in Table 2 and Table 3 should be deleted or —== should be deleted from Tables 2 and 3.

2) The phrase, CI=confidence interval, in the footnote of Table 2 and Table 3 should be revised to
read, CI = confidence interval.

3) In the WARNINGS section, # 5. Visual Abnormalities subsection, the word diploia should be

corrected to read, diplopia.

In a fax dated March {2, 2003, the Sponsor advised the Agency that ~~—would be deleted from Table 2
and Table 3. The phrase CI = confidence interval, and the word diplopia were corrected.

Conclusions and Recommendations

From a clinical perspective, NDA 21-367/5-000 can be approved. The Sponsor should submit copies of
final printed labeling revised as the enclosed labeling for NDA 21-367/5-000.



Theresa H. van der Viugt, MD, M.P.H.
Medical Officer
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The Executive Summary of the Primary Clinical Review

1. RECOMMENDATION
L1. Recommendations on Approvability

From a clinical perspective, the reviewer recommends approval of the 0.05 mg/day Tradename
(estradiol acetate vaginal ring) and the 0.10 mg/day Tradename. The data presented in the new drug
application provides sufficient evidence from one US controlled clinical trial and one UK controlled
clinical trial to support the safety and efficacy of Tradename in two dosage strengths, 0.05 mg
estradiol/day intravaginal ring (IVR) and 0.10 mg estradiol/day IVR, for the treatment of moderate-to-
severe vasomotor symptoms and vulvar and vaginal atrophy associated with the menopause.

1.2 Recommendations on Postmarketing Studies and/or Risk Management
Steps Where Appropriate

No postmarketing studies and/or risk management steps are recommended.
| 2. SUMMARY OF CLINICAL FINDINGS
2.1. Brief Overview of the Clinical Program
Tradename is a soft, flexible, silicone polymer intravaginal ring with a central core containing

estradiol-3-acetate (also referred to as estradiol acetate or estradiol) — ——~—eu_
-~ The drug substance estradiol acetate is synthesized

—————— e,

Tradename 0.05 mg/day has a central core that contains 12.4 mg of estradiol acetate, which releases at
a rate equivalent to 0.05 mg estradiol/day over a three month period. Tradename 0.10 mg estradiol/day
has a central core that contains 24.8 mg of estradiol acetate, which releases at a rate equivalent to 0.10
mg estradiol/day over a three month period. Estradiol acetate is rapidly hydrolyzed to estradiol.
Estradiol is an estrogen class hormone. ~

The proposed indications for Tradename being sought by Galen Limited are:

o  The treatment of moderate-to-severe vasomotor symptoms associated with the menopause.

]

Some of the more commonly reported symptoms of postmenopausal vulvar and vaginal atrophy are
vaginal dryness, vaginal and/or vulvar irritation/itching, painful urination, vaginal pain with sexual
activity, and vaginal bleeding associated with sexual activity. Symptomatic postmenopausal women
may experience some or all of these symptoms or other symptoms. Because vaginal atrophy is neither
a complex (i.e., the sum or a combination of symptoms) or a syndrome (a symptom complex), the
Division of Reproductive and Urologic Drug Products (DRUDP) recommends that this indication read:

e  The treatment of vulvar and vaginal atrophy associated with the menopause.

NDA 21-367 was submitted on December 21, 2001. Two Phase III studies were submitted for review.
Primary Phase III Study IVR 1002, conducted in the US, was a 13-week, randomized, double-blind,
placebo-controlled, parallel group, multicenter study (35 US centers) of 333 healthy postmenopausal
women meeting the inclusion and exclusion criteria. Subjects 29 to 85 years of age (mean age 51.7 £
7.2 years) who had undergone spontaneous amenorrhea at least 12 months prior to randomization or
were surgically menopausal (hysterectomy with or without bilateral oophorectomy greater than 6
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weeks prior to randomization) experiencing at least 7 moderate-to-severe hot flushes/day (or an
average of 56 per week) received treatment with intravaginal rings delivering estradiol acetate
equivalent to 0.05 mg or 0.10 mg estradiol/day or placebo for 13 weeks.

Supportive Phase III Study HRT 8, conducted in the UK, was a prospective, randomized, double-blind,
double-dummy, multicenter, comparator controlled, parallel group study in which 159 healthy
postmenopausal women were treated with either 0.05 mg estradiol/day [VR or 1 mg oral estradiol/day
for 24 weeks. After the first 12 weeks, the dosage could be increased to 0.10 mg estradiol/day IVR or
2 mg oral estradiol/day for the second 12 weeks for those women whose symptoms were not -

adequately controlled at the lower dosage strengths. An open label extension for a further 24 weeks
followed with active IVRs only.

Study HRT 8 is considered supportive because it did not comply with the Division’s recommended
inclusion criteria for clinical trials of estrogen-alone drug products for the treatment of vasomotor
symptoms (VMS) and vulvar and vaginal atrophy (VVA). In Study HRT 8, subjects were included
with at least 20 hot flushes/night sweats per week and not the Division recommended 7 to 8 moderate-
to-severe hot flushes per day or 50 to 60 moderate-to-severe hot flushes per week. Therefore, Study

HRT 8 is considered supportive and was reviewed only for safety outcomes and not for efficacy
outcomes.

2.2. Efficacy

From the data presented in Phase III Study IVR 1002, the 0.05 mg estradiol/day IVR and the 0.10 mg
estradiol/day IVR are effective in relieving moderate-to-severe vasomotor symptoms and vulvar and
vaginal atrophy associated with the menopause.

Three hundred and thirty-three healthy postmenopausal women were randomized to one of three
treatment groups in Study IVR 1002:

e 108 subjects to the placebo IVR treatment group, _
e 113 subjects to the 0.05 mg estradiol/day IVR treatment group, and
e 112 subjects to the 0.10 mg estradiol/day IVR treatment group.

The investigators at study centers inserted the assigned IVR vaginally following randomization. VRs
were to be worn until end-of-study at week 13. At the end-of-study (or early withdrawal), retained
intravaginal rings were then removed by the study investigator. Study subjects were provided with one
“spare” ring to be used in the event that the original intravaginal ring was expelled and could not be re-
inserted by the subject.

Overall, for Study IVR 1002, there were no major differences in the demographics and baseline
characteristics among the three treatment groups. Subjects were predominately white (77.2%, 257 of
333 subjects, 12.3 % were black [41 of 333 subjects], 9% were Hispanic [30 of 333 subjects], and
1.5% were “other” [S of 333 subjects]) with an average age of 51.7 + 7.2 years. The majority of
subjects were nonsmokers (81.1%, 270 of 333 subjects) and nondrinkers (87.7%, 292 of 333 subjects).

Three hundred and twenty-five subjects comprised the intent-to-treat (ITT) population (treated subjects
who had a baseline measurement of moderate-to-severe vasomotor symptoms (MSVS) and had at least
one MSVS evaluation following insertion of the intravaginal ring. Of the 8 subjects not included in the
ITT population, six discontinued on the first day of treatment (2 subjects discontinued due to inability
to retain the intravaginal ring, 2 due to intolerance to the ring, and 2 subjects experienced adverse
events). The remaining 2 subjects were lost to follow-up prior to having a post-insertion evaluation.

Effects on Vasomotor Symptoms

Results of comparison among treatment groups of MSVS at baseline showed that the placebo IVR
treatment group had a higher mean number of MSVS at baseline (83.1) compared to the 0.05 mg
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estradiol/day IVR treatment group (MSVS = 73.7) and the 0.10 mg estradiol/day IVR treatment group
(MSVS = 74.7). This finding was due, in part, to one subject in the placebo IVR treatment group who
reported 630 MSVS during the 2-week screening period. The Agency’s Statistical Reviewer
recalculated the mean number of MSVS at baseline for the placebo treatment group eliminating the
one subject reporting 630 MSVS at screening. This recalculated data was used in this review of
efficacy for the treatment of MSVS associated with the menopause indication.

A statistically significant difference in the mean number of hot flushes versus placebo was
demonstrated for both IVR dosage strengths (p-values <0.0001 at weeks 4, 8, and 12). Statistically
significant differences in the mean severity of hot flushes versus placebo was also demonstrated: p-
value <0.0001at weeks 4, 8, and 12 for the 0.10 mg estradiol/day IVR; p-value =0.0001 at week 4, p-
value =0.0009 at week 8, and p-value =0.0002 at week 12 for the 0.05 mg estradiol/day IVR.

In Study IVR 1002, both proposed IVR dosage strengths demonstrated a clinically significant
difference of 2 or more MSVS per day (or 14 per week). The 0.10 mg estradiol/day IVR demonstrated
a slightly stronger initial reduction in MSVS than the 0.05 mg estradiol/day IVR, from a baseline of
10.7/day down to 1.6/day and 10.5/day down to 3.1/day, respectively, at week 4. The study results
reported for weeks 8 and 12 were similar for both dosage strengths.

Given that the 12-weeks efficacy results in the intent-to-treat (ITT) population with the 0.05 mg
estradiol/day IVR and the 0.10 mg estradiol/day IVR are almost indistinguishable for the relief of the
frequency and severity of moderate-to-severe vasomotor symptoms, and that the 0.10 mg estradiol/day
IVR contains twice as much estradiol acetate as the 0.05 mg estradiol/day IVR, approval of both doses
would not be justified on the basis of these results.

However, the Agency’s Statistical Reviewer analyzed the relief of MSVS for both IVR dosage
strengths by age groups (< 50, 50 to 59, > 59 years of age). These results show that the 0.05 mg
estradiol/day IVR and the 0.10 mg estradiol/day IVR performed similarly in the 50 to 59 years of age
subgroup. Both dosage strengths showed statistically significant differences in the relief of MSVS
(frequency and severity) at week 4 that was maintained through week 12 (p<0.05 at weeks 4, 8, and
12). This was not the case, however, in the < 50 years of age subgroup.
The results in the < 50 years of age subgroup clearly demonstrates more consistent effectiveness in the
relief of MSVS in the 0.10 mg estradiol/day IVR as compared to the 0.05 mg estradiol/day IVR. The
0.10 mg estradiol/day IVR relieved both the frequency and severity of hot flushes at weeks 4, 8, and 12
(p<0.05 at all time points). The 0.05 mg estradiol/day IVR showed a delayed treatment effect in the
number of hot flushes until week 8 that was not sustained through week 12. In addition, the 0.05 mg
estradiol/day IVR did not relieve the severity of hot flushes at any time point in the < 50 years of age
subgroup analysis (p-values > 0.05 at weeks 4, 8, and 12). The > 59 years of age subgroup had too
few subjects to permit an observational assessment of treatment effect.

This reviewer recommends the approval of the 0.05 mg estradiol/day [VR and the 0.10 mg
estradiol/day IVR for the treatment of moderate-to-severe vasomotor symptoms associated with the -
menopause. The 0.05 mg estradiol/day IVR is demonstrated to be the lowest effective dose, and this
dose should be the starting dose recommended in labeling. However, the availability of the 0.10 mg
estradiol/day IVR will provide the healthcare provider with options to better manage moderate-to-

severe vasomotor symptoms unresponsive to the 0.05 mg estradiol/day IVR dosage strength, especially
in the newly menopausal woman.

Effects on Vulvar and Vaginal Atrophy

Vaginal cytology specimens for Maturation Index were collected at baseline and final evaluation (end-
of-study or early withdrawal) in Study IVR 1002. The Maturation Index represents the proportion of
vaginal superficial cells relative to the number of parabasal and intermediate cells in a vaginal cytology
smear. Vaginal Maturation Index results obtained from evaluable vaginal cytology smears in Study
[VR 1002 demonstrated an estrogenic effect on vaginal tissue for the 0.05 mg estradiol/day IVR and
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[

the 0.10 mg estradiol/day IVR. The data from Study IVR 1002 showed a statistically significant mean
percent increase in superficial cells and a corresponding mean percent reduction in parabasal cells for
the 0.05 mg estradiol/day IVR and the 0.10 mg estradiol/day IVR. Superficial cells increased by a
mean of 16.0% and 18.9% for the 0.05 mg estradiol/day VR and the 0.10 mg estradiol/day IVR as
compared to 1.11% for placebo. Parabasal cells decreased by a mean of 25.3% and 20.7%,
respectively, as compared to 8.3% for placebo. In addition, both IVR dosage strengths showed similar
mean decreases in vaginal pH (0.73 for the 0.05 mg estradiol/day IVR and 0.60 for the 0.10 mg
estradiol/day IVR) as compared to a mean decrease of 0.25 in the placebo IVR treatment group.

This reviewer recommends the approval of the 0.05 mg estradiol/day IVR and the 0.10 mg
estradiol/day IVR for the treatment of vulvar and vaginal atrophy associated with the menopause.

2.3. Safety

In the Integrated Summary of Safety (ISS), the safety data from the primary Phase I1I Study IVR 1002
and the blinded portion of supportive Phase I Study HRT 8 (first 24 weeks) have been integrated and
is presented. The safety data from 6 Phase I studies and one Phase II study, while presented in the ISS,
are not integrated. Unblinded results for Study HRT 10 were provided in the 4-Month Safety Update
dated April 18, 2002. )

The safety data presented in the submission shows that the overall safety profile of the 0.05 mg
estradiol/day IVR and the 0.10 mg estradiol/day IVR is acceptable. No deaths occurred during the
conduct of 9 completed Phase [, I1, and I1I studies and one completed but blinded study at the time of
the NDA submission (Study HRT 10). Overall, a total of 22 subjects reported serious adverse events
(SAEs) in 10 completed studies with use of the placebo IVR, 0.05 mg or 0.10 mg estradiol/day IVR
(3.4%, 22 of 642 subjects assigned to placebo IVR or estradiol acetate IVRs). Among the 22 subjects-
with SAEs, there was one case of cholelithiasis with cholecystectomy (Subjects 75, 0.05 mg
estradiol/day IVR, 92 treatment days, causality reported as possible), one case of rectal cancer (Subject
431, 0.10 mg estradiol/day IVR, 91 treatment days, causality reported as unlikely), one case of
complex endometrial hyperplasia (Subject 8144, 24 weeks blinded oral 1 mg estradiol tablet and
approximately 12 weeks open-label 0.05 mg estradiol/day [VR, causality reported as possible), and one
case of breast cancer (Subject 10163, 0.05 mg estradiol/day, treatment days unavailable, causality
reported as possible). Six subjects with SAEs discontinued due to their SAE (0.9%, 6 of 642 subjects).
The reported number of SAEs with use of the placebo or estrogen-containing IVRs in the ISS does not
suggest a safety risk.

In Phase III Studies IVR 1002 and HRT 8, a total of 197 subjects were exposed to the 0.05 mg
estradiol/day IVR, 112 subjects were exposed to the 0.10 mg estradiol/day IVR (in the initial 12 weeks
of study participation), and 108 subjects were exposed to the placebo [VR. In the second 12 weeks of
Study HRT 8, eighteen subjects were exposed to the 0.10 mg estradiol/day IVR after completing 12
weeks of exposure to the 0.05 mg estradiol/day IVR. Overall, the mean duration of exposure ranged
from 11weeks (SD 4.233) for placebo, 15 weeks (SD 6.146) for the 0.05 mg estradiol/day IVR and 12
weeks (SD 2.925) for the 0.10 mg estradiol/day IVR.

Headaches (19.5%, 85 of 435 subjects), breast tenderness (8.0%, 35 of 435 subjects), and vaginal
discharge (7.3%, 33 of 435 subjects) were some of the more common treatment-emergent adverse
events reported in the two integrated safety studies (Studies IVR 1002 and HRT 8). These are the
common adverse events reported with estrogen-alone use, however, and are not unexpected.

In the ISS, the reported incidence of treatment-emergent adverse events, under reproductive system
and breast disorders, for the two estrogen-containing IVRs combined is generally higher than that
reported for the placebo IVR, with a few exceptions. The placebo IVR treatment group showed a
higher incidence of:
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o vaginal discharge than shown for the combined estrogen-containing [VR treatment groups (8.3 %
for placebo IVR, 9 of 108 subjects; 7.0% for the combined estrogen [VR treatment groups, 23 of
327 subjects);

e genital disorders than shown for the combined estrogen-containing [VR treatment groups (8.3%
for placebo IVR, 9 of 108 subjects; 1.8% for the combined estrogen [VRs, 6 of 327 subjects);

e  vulvovaginitis than shown for the combined estrogen-containing VR treatment groups (6.5% for
placebo IVR, 7 of 108 subjects; 2.1% for the combined estrogen [VRs, 7 of 327 subjects);

e  vaginal irritation than shown for the combined estrogen-containing IVR treatment groups (3.7%
for placebo IVR, 4 of 108 subjects; 1.5% for the combined estrogen IVRs, 5 of 327 subjects).

These findings are not unexpected, however, and likely show the effect of the placebo IVR in an
estrogen-deprived atrophic vagina.

The sdfety assessments conducted in Study IVR 1002 and Study HRT 8 were appropriate and
adequate. In Study IVR 1002, one hundred and sixty-eight subjects (168) with a uterus, who had taken
study medication for at least 4 weeks, were provided post-treatment progestin for 14 days (151 took
medroxyprogesterone acetate, 6 took norethindrone, and 1 took another progestin). In Study HRT 8,
88 subjects with a uterus were provided with 1 mg norethisterone (Micronor-HRT®) daily for the last
12 days of each 28-day cycle (days 17 to 28) for the study duration. One subject was diagnosed with
complex endometrial hyperplasia in Study HRT 8 (Subject 8144, 24 weeks blinded oral 1 mg estradiol
and approximately 12 weeks open-label 0.05 mg estradiol/day IVR, subject discontinued study
medication, pathology diagnosis of two polyps was benign).

Hemostasis parameters were collected in two Phase I studies (Studies IVR 1005 and 1006) as a
consequence of the observed rapid, high serum estradiol concentrations demonstrated in Phase I Study
IVR 1001 (C,.x rose to 1664.7 pg/ml in 0.7 hours post-insertion with [VRs at least 36 months from the
manufactured date), and concerns regarding the activation of coagulation in an older postmenopausal
population. Selected anticoagulant proteins, procoagulant proteins, and markers of ongoing
coagulation/fibrinolysis were collected at all specified time points in Studies IVR 1005 and 1006
(thrombin-antithrombin complex, prothrombin fragment 1+2, von Willebrand factor antigen, Factor
VIII coagulant activity, protein S antigen, and activated protein C sensitivity ratio). Estradiol plasma
and/or blood concentrations were also collected. '

The analysis showed isolated, transient, but statistically significant, changes in the concentrations of
some factors, namely, von Willebrand factor antigen (increased at 24 and 72 hours but not at 1 hour),
Factor VIII coagulant activity (increased at 24 and 72 hours but not at | hour), and activated protein C
sensitivity ratio (15 and 45 minutes only) (based on mean levels of each hemostatic parameter and a
paired t-test statistical comparison performed at each time point with the baseline value). In
Amendment 13 to the NDA, dated October 1, 2002, the Sponsor provided scatter plots for each
hemostatic parameter against estradiol concentration to demonstrate any observable dependence of
these hemostatic parameters on effects of estradiol. The analysis showed no evidence of an association
between any of these parameters and the simultaneous estradiol concentration, or any late effects of the
peak short-term estradiol concentrations.

No clinically evident thromboses were reported in Study [VR 1002 and Study HRT 8. In addition, no
serious adverse events were reported in the first 5 days following [VR insertion in these two Phase I1I
studies. Headaches (6.8%, 30 of 435 subjects), vaginal discharge (3.6%, 16 of 435 subjects), and
nausea (2.7%, 12 of 435 subjects) were the adverse events reported most frequently during the first
five days after IVR insertion. These adverse events are commonly reported with estrogen-alone drug
products both within the first 5 days of use and beyond. .

2.4. Dosing, Regimen, and Administration

Estradiol, given alone, is approved for use in a variety of delivery systems that include one vaginal ring
(Estring®), one vaginal tablet (Vagifem®), one vaginal cream (Estrace® Cream), one tablet
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(Estrace®), and several transdermal patch systems (Estraderm®, Vivelle®, Climara®, Alora®, and
Esclim®).

The estradiol intravaginal ring drug product Estring®, the estradiol vaginal tablet drug product
Vagifem®, and the estradiol vaginal cream drug product Estrace® Cream are only approved for the
treatment of vulvar and vaginal atrophy associated with the menopause. To date, no product
delivering intravaginal estradiol is approved for the treatment of moderate-to-severe vasomotor
symptoms associated with the menopause. Estring® releases estradiol over 90 days (approximately

7.5 micrograms/day). Each Vagifem® vaginal tablet delivers 25 micrograms of estradiol. Estrace®
Cream delivers 0.10 mg estradiol per gram of cream.

The literature supports the use of low dosage strengths of estrogens to relieve vasomotor symptoms
and vulvar and vaginal atrophy associated with the menopause. Oral estradiol tablets, Estrace® Img
and 2 mg, are approved for VMS and VVA given in a cyclic regimen (e.g., 3 weeks on and 1 week

off). For estradiol transdermal patch systems, approved dosage strengths for the treatment of VMS and
VVA range from 0.025 mg to 0.10 mg.

The 0.05 mg estradiol/day [VR dosage.strength and the 0.10 mg estradiol/day IVR dosage strength
pose no dose-toxicity when used over a three month period.

2.5. Drug-Drug Interactions

In vitro and in vivo studies have shown that estrogens are metabolized partially by cytochrome P450
3A4 (CYP3A4). Therefore, inducers or inhibitors of CYP3A4 may affect estrogen drug metabolism.
Inducers of CYP3A4 such as St. John’s Wort preparations (Hypericum perforatum), phenobarbital,
carbamazepine, and rifampin may reduce plasma concentrations of estrogens, possibly resulting in a
decrease in therapeutic effects and/or changes in uterine bleeding profile. Inhibitors of CYP3A4 such
as erythromycin, clarithromycin, ketoconazole, itraconazole, ritonavir and grapefruit juice may
increase plasma concentrations of estrogens and may result in side effects. This information will be
provided in labeling. ;

2.6. Special Populations

Tradename is only indicated for use in postmenopausal women. The 0.05 mg estradiol/day IVR and
the 0.10 mg estradiol/day [VR were not studied in women with liver disease or with renal impairment
in this submission. Tradename is contraindicated in pregnancy.

No subgroup analysis by age group was provided in this submission. However, the Agency’s
Statistical Reviewer analyzed the relief of moderate-to-severe vasomotor symptoms (MSVS) for both
IVR dosage strengths by age groups (< 50, 50 to 59, 2 60 years of age). As previously noted, these
results showed that the 0.05 mg estradiol/day IVR and the 0.10 mg estradiol/day IVR performed
similarly in the 50 to 59 years of age subgroup. Both dosage strengths showed statistically significant
differences in the relief of MSVS (frequency and severity) at week 4 that was maintained through
week 12 (p<0.05 at weeks 4, 8, and 12). However, this was not the case in the < 50 years of age
subgroup.

In the < 50 years of age subgroup the 0.10 mg estradiol/day IVR relieved both the frequency and -
severity of hot flushes at weeks 4, 8, and 12 (p<0.05 at a}l time points) while the 0.05 mg estradiol/day
[VR showed a delayed treatment effect that was not sustained. The 0.05 mg estradiol/day IVR did not
relieve the number of MSVS compared to placebo until week 8 (p=0.01) and this relief was not
maintained through week 12. In addition, the 0.05 mg estradiol/day IVR did not relieve the severity of
hot flushes at any time in the age subgroup analyses (p-values > 0.05 at weeks 4, 8, and 12). The > 59
years of age subgroup had too few subjects to permit an observational assessment of treatment effect.
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The majority of subjects in the ISS population (n = 492) were white (84%, 414 of 492 subjects), 16%
were non-white (78 of 492 subjects). Among subjects in Study IVR 1002 and HRT 8, 77% and 99%
were white. Therefore, it is not possible to adequately compare adverse events by race groups.

Nonetheless, in the overall ISS population, the adverse event most often reported in both race groups
was headache. :

APPEARS THIS WAy
ON OR!GINAL
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Primary Clinical Review

INTRODUCTION AND BACKGROUND

L1, Established and Proposed Trade Name, Drug Class, Sponsor’s Proposed
Indication (s), Dose, Regimen, Age Groups

Tradename (estradiol acetate intravaginal ring), henceforth in this review, referred to as 0.05 mg
estradiol/day intravaginal ring (IVR) or 0.10 mg estradiol/day IVR, is a soft, flexible silicone ring with

a central core containing estradiol-3-acetate (also referred to as estradiol acetate or estradiol). The
proposed indications for Tradename are:

¢  The treatment of moderate-to-severe vasomotor symptoms associated with the menopause.

Some of the more commonly reported symptoms of postmenopausal vulvar and vaginal atrophy are
vaginal dryness, vaginal and/or vulvar irritation/itching, painful urination, vaginal pain with sexual
activity, and vaginal bleeding associated with sexual activity. Symptomatic postmenopausal women
may experience some or all of these symptoms or other symptoms. Because vaginal atrophy is neither

a complex (i.e., the sum or a combination of symptoms) or a syndrome (a symptom complex), the
Division of Reproductive and Urologic Drug Products (DRUDP) recommends that this indication read:

e The treatment of vulvar and vaginal atrophy associated with the menopause.
1.2. State of Armamentarium for Indication(s)

The Division of Reproductive and Urologic Drug Products (DRUDP) recommends that products
intended to treat moderate-to-severe vasomotor symptoms (VMS) should show both a clinically and a
statistically significant reduction in the frequency and severity of hot flushes in the treated groups
compared to the control groups. This reduction in the frequency and severity of hot flushes should
occur within 4 weeks of initiation of treatment and should be maintained throughout 12 weeks of
treatment. Subjective measures (i.e., patient daily diaries) are used as primary efficacy endpoints.

For products intended to treat vulvar and vaginal atrophy (VVA), prestudy and end-of-study (12 week
treatment duration) vaginal cytology smears are collected to determine the percentages of parabasal,
intermediate and superficial cells (Maturation Index). In 1999, the Division incorporated the
assessment of vaginal pH (along with other physician assessment of signs) and the patient self-
assessment of symptoms at baseline and at end-of-study. The physician assessment of signs includes
the following categories: vaginal pH, color of the vaginal epithelium, and vaginal mucosal integrity
(friability and petechiae). The subject’s self-assessment of vaginal symptoms includes the following
categories: vaginal dryness, vaginal and/or vulvar irritation/itching, dysuria, vaginal pain associated
with sexual activity, and vaginal bleeding associated with sexual activity. Currently, three primary
efficacy variables are considered for a treatment of vulvar and vaginal atrophy indication:

. The change in the Maturation Index between baseline and week 12 (statistically
significant increase in superficial vaginal cells and decrease of parabasal vaginal cells).

. The change in vaginal pH between baseline and week 12 (statistically significant
lowering of vaginal pH).

. The change in the subject self-assessment of symptoms between baseline and week 12.

The primary efficacy analysis should show statistically significant improvement in the
moderate-to-severe symptom identified by the subject as the most bothersome.

1.3.  Important Milestones in Product Development
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Galen Limited met with DRUDP on April 29, 1998 (pre-IND), May 26, 1999 and November 7, 2000
(pre-NDA). As a result of the initial meetings with the Sponsor, subsequent protocol changes were
made to allow for a subset of subjects at 6 study sites to have colposcopy, assessments for chlamydia
and mount for the presence of bacterial vaginosis, and a potassium hydroxide (KOH) prep for
candidiasis performed at baseline and end-of-study. In addition, at week 4 a vaginal examination,
colposcopy, and measurement of vaginal pH was completed. A vaginal activity questionnaire was
completed at baseline, week 4 and end-of-study.

14. Other Relevant Information

A 0.05 mg estradiol/day. IVR is approved in the United Kingdom. Menoring® 50 received approval on
April 3, 2001 for the relief of hot flushes, sweating at night, dryness or soreness of the vagina or pain

during sexual intercourse in women who have had a hysterectomy. Menoring® 50 is labeled for use in
women without a uterus, ~—

1.5. Important Issues with Pharmacologically Related Agents

Estring® (2 mg estradiol vaginal ring) is the only intravaginal ring approved for use in postmenopausal
women in the US. Estring® is approved for the treatment of urogenital symptoms associated with
postmenopausal atrophy of the vagina (such as dryness, burning, pruritis and dyspareunia) and/or the

lower urinary tract (urinary urgency and dysuria).
In addition, there is one conjugated estrogens vaginal cream (Premarin® Vaginal Cream), one estradiol

vaginal cream (Estrace®), and one estradiol vaginal tablet (Vagifem®) approved for use in the US for
the treatment of vulvar and vaginal atrophy.

2. SIGNIFICANT FINDINGS FROM CHEMISTRY, ANIMAL PHARMACOLOGY
AND TOXICOLOGY, AND/OR MICROBIOLOGY

2.1 Chemistry, Manufacturing and Controls

The drug substance estradiol acetate is synthesized .. =

—— The

chemical structure of a sample of estradiol acetate was confirmed using —

~————— methods.

The Tradename™ intravaginal ring can be described as a reservoir system designed to release drug in a
controlled and continuous manner for 3 months. Estradiol acetate is contained in a central core

propylorthosilicate: , and Stannous 0ctoate =~ eeeee——

==, . The outer diameter of the IVR is 56 mm, the cross-section diameter is 7.6 mm, and the inner
core diameter is 2 mm. Ivex Pharmaceuticals in the UK (a Division of Galen Limited) is the
manufacture of the drug product. ’

Stability testing of the finished product was performed on three batches of the Tradename™ 0.05 mg
estradiol/day and three batches of the Tradename™ 0.10 mg estradiol/day.

The day 1 release rate of estradiol acetate increases with storage time. This increase with storage time
is known as a burst effect and is characteristic of reservoir type systems, including vaginal rings. Per
the Sponsor, the day one release rate increases until equilibrium is reached between the amount of
estradiol acetate in the core and in the ~—=———. at approximately |8 to 24 months.

Please see the Chemistry, Manufacturing and Controls Review for a more complete discussion.
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2.2, Animal Pharmacology and Toxicology

The non-clinical development program focused on demonstrating 